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IJip,lll’(’  1 :  (a) (;k)l)al av(’1’ap,()  a l  1110s{)11(1 i(’  II(,t  flllx(w
((1(’fi]l(d  lrj  sl]l)lri](ti]]g  1 II(: It(:t do\vI,\rar(l  f lux tit 11](
Sllrf’acc f-1’ol[l t,llc fl(lx  al (%CII led) fol” a Clcal’  h’fl ,s
at IIlos{)ll  (w” ,  aII(l fm :Itl IIos]JII(’I(,s  !vitlt  a  sillgl(’  (;iI-
1’11S ((;ir),  Aliost]atus  ( A S ) ,  ()] Strato  (h IIIIu]l Is (S(;)
clou(l. ‘J’l I(f Illick  (lasl  I(Yl aII(l  (lasl  I-dol litl(’s  :11(1 foI s;lt  -
Ilt’:li(’(1  S(; :111(1  A S  Cloll(ls,  lvl)ilc  tlI(, tllil)  (]: Is]I(Y1  ;III(]
(Ii(sll-(lot lill(w  ;I]( fo~ S(; aII(l  A S  cI[)u(Is  witl]  \lI , S
IIz() ]Iiixil]p,  ratios.  If (.1011(1  li(lllid  \Vill(l’ :Il)sor})lio]]”  i s

I)(T,l(T1(YI (uo= 1), tlI(’ at ]Ilosljllmi(, al M(HJ)t  io]l f;Ills l))
‘4 \17  111”  2 fol” S(; (1011(1S  illl(l 7 \!’ III” 2 fol  AS ( 1 0 1 ] ( 1 S .

t}l(’il  satl)ratio]]  willlcs Jrillli]i  tlI(’  c louds.  ‘J’11(1 (l(nl(]y
111()(1(11  al II Ios])lI(ws  ir]clll(l(yl  a si]lp,lc,  ])1:111(-])211:111  (,1
citl(ls (() .  ]  < 7 ,, < lo, 7 -< .2 < IOJill I), : I l i o - s t l ’ s i l l s

( ( ) . 3  <7,, <60, 3 , 6 < 2 <  4 , 8 1 {  1 1 ) ) ,  ())” Si):lto(lllllllllls
( ( ) . 3  < ~,, < G(), 1.() < z < 1.5kI[,)  clo,,(l  Ja~(,.  N,,
a(wsol,  s Mwc il]cll](l(’(1  i]] tll(w c:ilwlat io]ls.  liadia  IIc(,
slw(.11  a W(II (I (I(,]iw(l  at 4 solar w]jit  II aIIfI,l(vi  ((), 30, (;(),
85”),  aTI(l 11,(s( rcsulls  U(IC il,lrp,ratcd  OVCI zcr,itl, alI-
~,1(’ to yi(ld  (wtil[mtcs of tlI(J pJ(Jl):illy-jIY(,I:i&((l  YalII(s.
‘J’])(’ 11)()  (1(’1 at]IIosl)l]cr(w  ~r(,t ( dil’idcd  i]lt  o 61  lay(w
1)( ’tw(m]  11](s  sul f a c e  aTicl 80 kit),  all(l ra(li:illws  u(,t (
~,(ql(,]at  (,(] fo]  4 t () ] [j z(,]litll  aIIp,](,s  fit cac]I IcwI.

3. IUIXUI:J’S  AhT]) C; ONTC!I,lJSIONS

(; Jol);Illy-/i\’(  ]; Ip,((l, I)ol(nllctric  solal  flux(,s fo]
M] ,S al ]f]os])l)(vw \\’it  IL all(]  ]vit llout clouds ar(, sl]()~rl]
ill l“ip,(]l(’  1. ‘1’1)(  (lifl”(w)l(w+  })(II v,wt) ill( Il(t flllx(x
ill Clml(ly  al](l Cl(’ar-sl;y  c a s e s  arc sl)()\vJl  ill l’ip,ilr(,  2,
III tliis ])articl]lal  (waIIIj)l(, wllic]l  illlls!tat(x  tllc  cf-
f’((’(s of lIt(J(l(,r:tt(,lJ  tlli(.k  (.1011(1s,  111(, lalp,(sl ~)osi(iv(,
slIorl  wwvc  cloIId rti(lial  iw fo]cil]gs  arc I)ro(luc(d  l)y a] I
;ltlll(ls})l](~l(’  with ii sillp,lc,  l)ol’iy,ollt  iilly-l  lllifol’1  11, sat-
llliit(,(l, Sil’ilto(’lllll  lllllS (S(;) ( ’ 1 0 1 1 ( 1  (](,(’k.  ‘J’llis :111110

sl)~l(’l’(’ il~]sol”~)s  -ISJ M’ l]]” 2 11101’(” sul)lip,lll  tlI:III  tlIc
(’1(’: \I’-sl{y  (’/1s(’  al 1(,1’(’1s  Hl)ovc  tlI(’ Cloll(l  l):ls(,, 11111  it

2 1(%s 111/111  111(, (’l(~al’  atlllo-il})SOIl)S  ?Il)ollt 7.[) 14’111”
s])ll(w~  a t  alt i( u(ics I)cl(m tlw Clol]d l)w+, t [) yidd a
II(I1 at]t[osI)l](~ri(  clou(l forcit]p,  o f  al)ol]i  7.,5  \l’ ]t]”  2.
\l?;lt(’1’  \’il])OI  (illl(l  t () :1 1(’SS(1’ (XtCllt, li(llli(l  Iv;lt(l ) :1})-
sorj)t,ioll  witllil) 111(, (’101](1 :](’(01]111S fol 1110S1 of tll(’ il(l -
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r, (\f,,/r,l’)
l’igul ( 2: l)ifl(v (Il(ccs  1)(,1 tv(,cll Clou(ly  :11)(1  (’l(~ll’-Sli~  l)(t
flux(,s fm tlI(I ai]riosj)li(ws  listed il) l’i~,urc  1. 1]] clou(lj”
at II Ios])lI(v(, s, tlI(I al)sol  l)tioll of IY~fl(Y.  t(Yl stjl)li~,llt  I)y
tll(’ v’(wk  ():+ IIl]p,gitls ar](]  ~~lla])])uis  I)all(ls  c] IIIa]]c(w
t 11(,  flllx (Iivc] p,(,llc(, ?11 sl 1 ilt osl)ll(vi(.  l(~~r(ls.

( l i t  i(n];ll  flux (Iivmp,(v]cc  ill clou(l~,  at ]lIos])ltCr(x.  A t
l(,v(,ls  v,illlill t}l(,  (1011(1s,  111()  (1(,1 atlllos})ll(r(,s  Ivitl[  satl]-
latc(l  (l(Nl(ls  ill(l[i(l(’ ;Il)out 2(VI II I()](’  lvatct  l’a])ol.  tllall
t 11(’ “1 )Iy” (’lolld  (WCS, all(l  al)sol’1)  :il)ollt 1 . 5  \Y 11)- ~
111()](1 ra(liatio]i. l! ’at(r w])m (Wlltillullft)  al)sorl)t ion
(01)1  ril)llt  [,s oIIly ;tl]out  1 jy III 2 ill Imt}]  t}](’ c l e a r  aIId

Clol](iy  casw.  }“iguw  3 slIows t IIat tl)il),  sat 111:11 cd a]t ()-
st]:it[ts  (AS) aII(l  st]:ito(:~l]ll{]l(ls  (SC) (’](111(]S  ])1’()[]u(’c

l:llg(’]  (1011(1  fowillp, r a t i o s  t  Ililll t IIick(,l  cloll(ls (lik
1 lIos(I (I(,sclil)(d  it) l+igul  w 1 aIJd 2 ) .  IImvcvcr, 1 l]is
i s  li)l”&(’1~ :111  altifact of tll(~  (Idiriit,iol)  01 1/, sillc(~ C,’SI
Viilli  Sll(’S fol tlli]l clouds. 1+ ’ip, (]tc 4 S110}!’s  Illat tllick(’r
(1011(1s  a((u:~l]y a})sorl) ]t]orc sl]l]lip,llt.

Ill ~(’11(’l’ill,  W’(’  fil)(l  tll?lt  tl)~ [lll)ollllt  o f  Sulllip,}lt
al)s(ml)(d  l)y c]ou(ly at II IOS1)lICIM i s  ill~wsoly ]) Iq)oI -
tioll:ll t o  tlic  sola! mllit]l  aIIgl(  aII(l  tl)(~  c l o u d  to])
lj(ip,l)t, aII(l (liw(tly  ])lo~,oliiollal  t  ( )  tlI(I c]ou(l  O1)t  i-
(“:I1  (I(q)tll alI(l  tl](’  lvat(’] va~)[m  ]Ilixill/,  ]alio lritllill
tll(’ cloud. ‘J’11(  pJolIally-:i\,cl:Ip,(I[l  al)sol  ])tio])  ill at 111()-
S]) IICIRS  ]yit}l  S~Ii  II IiIt(Id)  c)})ii(.[ll  ly-tl)icl;  , Jou (, IoII(ls cat)
(’XC(YYI  tll( C1(,RI’  SliJr  al)sor])tio]] })\’ 11]) to 1 ‘2 IV 111-  2
(1’ip,ll]c 4 ) .  Ai],,osj)l,c](s  ~vitl]  OJ)tically  tl,icli  ~],i(l(llc
:111(1  IIip,ll  cl(IIIds IIs IIall\r  al)swl)  I(WS tl}al) cl(v  II atlflo-
sJ)l I(IJw, I)llt }Vat (q vdl)ol ~!,it Ilill  and  1)( ’l(m’  (11)(  iCillly  -
illitl (7 < 1 ), saiufat(d,  altostlal  us l:iy(w  CaII  colI  -
(Iil)ule 1 to 3CXI  IIIOIC al)sor})iio]l”  (w2 IV lll’Y) tlIaII

t IIilt  ])10(111((,(1 1)~ (l(!ill  Ski(s. 1 l(’(’~lllS()  t 11(, \Vilt(}l’  \ril])OI
cc)]]c(’)]t]:ltic)]ls  aI(~ l]sII:Illy gwatcs(  v’itl]il)  alI(l  1)(4(Iw
t II(’ cloll(l  t ()])s, IYlt(w,  scat t (viflg I (dIIc(w tlt(, iilt  (,rlsity
of 111(’ Solal flllx, tl]is Corlstitll(vlt  ~ll\Yil~S  ])]()(111(’(,(] its
stro]lp,cst  al)so]  })tio]l  fol s]l)all  solar y,(v]it}]  a]]~l(,s.  A]t
a(ldit  io]lal  almol  1 )(,1 t IIilt is CO II(’( ’111 lat (d al 0]’ almvo
ilI(’ cl(m(}  t ()])s is II(wl(Yl 10 1)1 ()(IIIC(, a cloud slim t Jrav(,
fo)(it]p,  t IIilt is Itlor(”  illdq)clldcllt  of  so la r  xolit  II :III:J[,,

lik tllal o})sc]  v(I(1.  ‘1’11( Jv(:tkly-;  il)so]l)illp,,  llllifoll]lly-
IIlix(d,  l)nckgI  (11111(1  t Io])os])llwic  awoso]s,  ” )Yl)i(’11  uwr
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